ABSTRACT This article presents the incidence of female breast cancer in the Gulf Cooperation Council (GCC) countries and reviews the data in relation to established reproductive factors. Overall 4480 female breast cancer cases were diagnosed during 1998-2002 among GCC country nationals. Breast cancer was the most common malignancy in all GCC countries, ranging from 16.1% of female cancers in Oman to 35.4% in Bahrain. The age-standardized incidence rate per 100 000 was highest in
٢٠٠٩ ،٣ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬

Introduction
Breast cancer is the second most common cancer in the world today and the most frequent malignant neoplasm occurring in women. Worldwide an estimated 1 151 298 women were diagnosed with breast cancer by 2002, accounting for 22.7% of all female cancers. More than half of these occurred in developed countries. The age-standardized incidence rates of breast cancer vary widely throughout the world, the highest being observed in North America. High rates are also observed in Western Europe, Australia and New Zealand. In contrast, low rates are found in most African and Asian populations, although in some Asian populations they are the same as in Southern Europe, and in some cases even higher. There is a large variation (up to 6-fold) in the incidence of breast cancer between different regions [1] . The large difference between industrialized and non-industrialized countries is remarkable. Significant variations in incidence have also been observed within more limited geographic areas [2] .
Several studies have shown that breast cancer is the highest incident cancer among women in the Gulf Cooperation Council (GCC) countries [3] [4] [5] [6] [7] [8] [9] . However, these data on cancer incidence were hospital-based, and from specialized centres, reflecting referral patterns rather than true incidence.
This population-based study is the first to outline the incidence of breast cancer in GCC countries and review the incidence in relation to aspects of the reproductive history of women that have been established as risk factors for female breast cancer.
Methods
The Gulf Centre for Cancer Registration (GCCR) was established to create cancer incidence databases (including cases of benign and malignant tumours) for the GCC countries. The GCCR obtains data on cancer incidence and population from the 7 national cancer registries of the United Arab Emirates (UAE), Bahrain, Saudi Arabia, Oman, Qatar, Kuwait and Yemen. Yemen was excluded from this study due to the unavailability of data corresponding to the period of the study, 1988-2002.
The national cancer registry in each country is responsible for data collection from the health facilities of its country. Cancer is a reportable disease in all Ministry of Health hospitals, and government and private hospitals, clinics and laboratoriess. Data are collected from patients' medical records based on clinical and histological diagnosis of cancer by a registrar in addition to direct reporting of cases to the registry from hospitals/institutions. Efforts are made by each registry to ensure that each case is eligible and registered only once in the registry. The GCCR collates the cancer data collected from all the GCC countries after strict quality assurance [10] .
The age-specific rate and age-standardized rate (ASR), standardized to the world standard population, were used to describe the incidence. For each country, the female population (with nationality of that country) in 5-year age categories was estimated on 1 July 2000. We attempted to evaluate the relationship between the incidence of breast cancer and known risk factors related to the reproductive history of the women, obtained from the family health survey (FHS) in all GCC countries [11] [12] [13] [14] [15] [16] . For analysis in this paper, Bahrain, Kuwait and Qatar were classified as "high-incidence countries" and UAE, Saudi Arabia and Oman as "low-incidence countries". Figure 1 depicts the total fertility rate in the GCC countries during the late 1970s and 1980s as well as the mid 1990s. It can be observed that over the years the number of births per woman consistently decreased in every GCC country. More interestingly, the fertility rate in the low-incidence countries was greater than in the high-incidence countries.
Results
Breast cancer incidence
Reproductive history of women
The FHS results indicated that 3%-12% of women aged 40-44 years had their first child before age 15 years, whereas this figure was only around 2% for women currently aged 15-19 years ( Figure 2 ). Similarly, the proportion of women who had their first child between 15 and 19 years of age ranged from 32% to 42% among women aged 40-44 years and (except in the UAE) less than 9% among women currently aged 15-19 years ( Figure 3 ).
The duration of breastfeeding in Kuwait and Qatar was consistently lower than other countries and there was a decline in duration of breastfeeding among younger women (15-19 years) compared with older women (45-49 years) in all the GCC countries except in Qatar, where data were not available ( Figure 4 ). 
٢٠٠٩ ،٣ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬
Discussion
Knowledge of the descriptive epidemiology of breast cancer is useful both in suggesting etiologic hypotheses and, if preventive measures can be identified, in delineating high-risk groups to be targeted for preventive efforts [17] . The most notable characteristic of the descriptive epidemiology of breast cancer in recent years is perhaps the rapidly increasing incidence rates in developing countries that, until recently, had low rates of the disease. In GCC countries breast cancer is the most common malignancy among women of GCC nationality. The ASR of Bahrain, Kuwait and Qatar was higher than Japan and closer to some European countries [2, 10] . However, the rate was much lower than in Australia, New Zealand and the United States of America [2] . The rate for UAE, Saudi Arabia and Oman (low-incidence GCC countries) was almost half that in other GCC countries (high-incidence GCC countries). These differences between regions are partly explained by changes in the age distribution of the population and partly due to a real increase in risk, although the GCC population is fairly homogeneous with respect to cultural, environmental and lifestyle, especially food, habits. The population aged over 24 years in the high-incidence GCC countries ranged from 39% to 44% in contrast to the low-incidence area (31%-37%).
The age-specific breast cancer rates in GCC countries were different from those observed in a Korean study [18] : a linear increase with age in the industrialized countries and an inverted V-shaped curve. The incidence started to increase among women in their mid-20s and steeply increased for women in their late-40s. Then there was a slow increase during the rest of their lives. Only 4 breast cancer patients in our study were younger than 20 years; 4.5% were in Geographical variations, time trends and studies on populations migrating from low-to high-risk areas show that the incidence in such populations approaches that of the host country within 1 or 2 generations, clearly suggesting an important role of environmental factors in the etiology of breast cancer [19] . On the other hand, there are large differences in the incidence between populations, which support hypotheses about lifestyle, such as use of oral contraceptives, breastfeeding habits, menstrual cycle characteristics, physical activity and dietary habits, as risk factors for breast cancer. Demographic risk factors, including high socioeconomic status, having never married and urban residence, also support the hypothesis about lifestyle.
Most of the well known risk factors for breast cancer are related to the reproductive life of women: early menarche, nulliparity or number of children, late age at first birth, shorter duration of breastfeeding and late menopause. The role of these factors with respect to GCC nationality women is unknown, as studies on breast cancer risk factors in these countries are lacking. The traditional reproductive pattern observed in GCC countries is characterized by an early start to childbearing, short birth intervals (lengthened primarily by prolonged breastfeeding) and an ultimately high parity.
Nulliparity has been identified as a risk factor for breast cancer and increasing parity has been inversely associated with the risk of breast cancer [20] . Among parous women, an increased number of full-term pregnancies has been associated with a statistically significant decrease in the risk of breast cancer, reducing by 14% for each additional birth [21] . In GCC countries, comparison of FHS results with those from the child health survey [22] [23] [24] [25] [26] [27] and earlier studies confirm that the fertility rate in lowincidence areas was consistently higher than high-incidence areas over time and there has been a considerable decline in fertility levels in all the GCC countries.
The risk of breast cancer in women who had their first child after the age of 30 years has been shown to be about twice that of women who had their first child before the age of 20 years [28] . The highest risk group was those who had a first child after the age of 35 years; these women appeared to be at even higher risk than nulliparous women [28] . In GCC countries, the FHS results indicate that there has been a steady rise in the age at first birth over time. While 3%-12% of women aged 40-44 years had their first child before age 15 years, only around 2% of women currently aged 15-19 years did so. Similarly, the percentage of women who had their first child between 15 and 19 years of age was 32%-42% among women aged 40-44 years and < 9% among women currently aged 15-19 years (except in the UAE where it was 44.2%). Furthermore, the decline in early childbearing was more rapid in the high-incidence areas for breast cancer than in the low-incidence areas; the high-incidence areas started on the path of late childbearing 2 decades before the low-incidence areas and reached the level of no childbirth before age 15 years among women aged 15-19 years (Kuwait and Bahrain 0% and Qatar 0.1%).
Marriage and fertility are interrelated and sequential phases in the lifecycles of GCC nationality women. In these countries, age at marriage is a primary indicator of women's exposure to the risk of pregnancy and therefore of first birth. Comparing FHS results with earlier studies shows an upward trend in age at first marriage among GCC women during the period 1995-98 compared to 1987-89 [11] [12] [13] [14] [15] [22] [23] [24] [25] [26] [27] . Therefore ٢٠٠٩ ،٣ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬ the age at first birth is also increasing, which is a risk factor for breast cancer.
According to a 2002 collaborative study, a woman's risk for breast cancer decreased by about 4.3% for every 12 months she breastfed and the risk went down 7% more for every child born [29] . The FHS results in GCC countries indicate that the duration of breastfeeding in Kuwait and Qatar was consistently lower than other countries and there has been a decline in the duration of breastfeeding in the younger cohort than the older cohort in all GCC countries.
Cultural practices, rapidly increasing socioeconomic status and availability of good medical infrastructure are common to the GCC region, in addition to a similar geographic location. Similar changes in lifestyle, especially a declining fertility rate and duration of breastfeeding, have been taking place in all these countries over the period of the study but these declines were earlier in Bahrain, Qatar and Kuwait than in the other countries. Moreover, changes in dietary patterns (towards high-fat consumption), increased obesity and increased smoking are similar in all these countries [author's personal observation]. It is also likely that younger women are benefitting from improved health care and may be more willing to adhere to recommended interventions than older women. The impact of all these factors on the disparities in breast cancer incidence is unknown, as to the best of our knowledge there are no published studies. Previous studies on the descriptive epidemiology of breast cancer from this region were hospital-based [3] [4] [5] [6] [7] [8] [9] , reflecting referral patterns and inherent selection bias associated with different hospitals rather than the true incidence, and thus preclude any meaningful comparisons of breast cancer incidence within and outside GCC countries.
However, the present study, which is based on population data that are rarely available from this region, has an advantage over the previous studies. Our results provide a comprehensive description of the epidemiology of breast cancer in the GCC region with valid comparisons among countries, and the opportunity to generate clues to the etiology of breast cancer. One weakness of our study is the unknown effect on breast cancer rates of public health interventions such as the stepwise expansion of breast cancer screening programmes for Emirati women (started in 1996), opportunistic breast examinations for Bahraini and Qatari women (started in late 1990) and educational programmes in Oman and Kuwait.
Nevertheless, we found that breast cancer was the leading cancer among GCC nationality women in all GCC countries. The incidence is low compared with industrialized countries in Europe and North America, perhaps due to the higher rates of multiparity, higher fertility rates, earlier childbirth and longer duration of breastfeeding by women in GCC countries. The differences in incidence rates among GCC countries reflect the history of reproductive factors of each country. In all countries in this study, the increase in age-specific incidence after age 50 years is substantially different from that seen in industrialized countries, where the incidence continues to increase with increasing age [2, 10] . When women who are currently premenopausal reach the postmenopausal years, however, they will show a greater increase in breast cancer than now due to the cohort effect. Thus we expect an increase in breast cancer incidence in the future, mainly in women above 50 years old. Moreover, the public awareness, educational programmes and screening programmes started in all these ٢٠٠٩ ،٣ ‫ﺍﻟﻌﺪﺩ‬ ‫ﻋﴩ،‬ ‫ﺍﳋﺎﻣﺲ‬ ‫ﺍﳌﺠﻠﺪ‬ ‫ﺍﻟﻌﺎﳌﻴﺔ،‬ ‫ﺍﻟﺼﺤﺔ‬ ‫ﻣﻨﻈﻤﺔ‬ ‫ﺍﳌﺘﻮﺳﻂ،‬ ‫ﻟﴩﻕ‬ ‫ﺍﻟﺼﺤﻴﺔ‬ ‫ﺍﳌﺠﻠﺔ‬ countries (except Saudi Arabia), together with rapidly increasing socioeconomic status, higher life expectancy and availability of good medical infrastructure, will contribute to increases in reported incidence.
With substantial changes occurring in the established risk factors, breast cancer in GCC countries is a growing health problem, suggesting the need for further investigations to disentangle inter-related risk factors and to assist in designing interventions.
The relationship between pregnancy and breast cancer is particularly intriguing, because the incidence of breast cancer during pregnancy is significantly lower but also due to the so-called dual effect of pregnancy on risk. Although a protective effect of pregnancy is known, this is not true for the first year after birth, and the protection provided by pregnancy is also mitigated by the age of the mother at birth [30] .
There is probably much more that can be learned about the role of hormones from studies on the effect of pregnancy on breast cancer. Future epidemiological studies on breast cancer in GCC countries should focus on reproductive factors. This is of particular interest because the classic excess of nulliparous women among breast cancer cases is not seen among the population described here. Such a study would provide new insights into the etiology of breast cancer and assist in planning health interventions for early detection.
